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The PREFACE, 


- H E following quadrant has 17 name from ; 


it's inventor Mr. EdMunD GUNTER, for- 


merly profeſſor of aſtronomy at Greſham-Col- 


lege; which befides the graduated limb, fixt 


frebls, and plumet, as common quadrants, it has 


likewiſe a 4th part of the ſtereograpbic- projection 
of the ſphere on the plane of the equinoctial, the 
eye being ſuppos'd to be in one of the poles; by 
which means great variety of uſeful queſtions in 
aſtronomy, Sc. are eaſily ſolu'd. But as theſe 
quadrants are generally calculated and made for the 
latitude of London, they become more and more 
uſeleſs according as the difference of the latitude 
of places from Lox box increaſes. I have there- 
fore at the requeſt. of ſeveral of my friends, ma- 
thematically inclin'd, calculated tables for making 
the jaid quadrant for the latitude of York and 
LEE PDS, and alſo drawn up the following pages 7 
it's deſcription and uſe, for the latitude of 5 

30 m. which I hope will be found 45 ful ly 
as it was intended, 


By 


Geo, Gargravs, 


2 
1 
1 
* 
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The deſeription and uſe of 


Guater's Quadrant. 


— 


1. 7 Joo 3 is a fourth part of a 
i circle, divided equally into go deg. 
and number'd by 10, 20, go, &c. 


to go deg. each degree being ſub- 
divided i in two, three, four, &c. parts, accord- 


Ing to the largeneſs of the quadrant. But if it 
be a foot radius or upwards, the limb ought then 


to be divided diagonally by help of concen- 


tric circles, ſo that the altitude of the ſun, or 
ſtar, may be found at any time to a minute. 

2. To find the Sun's altitude at any time. Lift 
up the centre of the quadrant ſo as the thread 
with the plummet may play freely by the ſide, 
and the ſun's beams paſs thro' the ſights; fo 
ſhall the degrees cut by the thread in the limb, 
ſhew what is the altitude at the time of obſervation! 


A __ Example 


99” n 
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Example 1: On july 2oth at noon. the ſun's 
beams paſling thro* the fights, the thread will 
fall on 54 d. 3om. and ſuch is the ſun's meri- 
- dian altitude for that day in latitude 53 d. 30 m. 
Example 2. On auguſt 7th at ꝙ o'clock in the 
morning or 3 in the afternoon, the ſun's altitude 
will be found to be i,, 
Note. After the ſame manner may be found 
the altitude of the moon. ſtar, or any other _ 


or THE ECLIPTIC. 


3. The ecliptic 18 repreſented. by the arc 
figur'd with the characters of the 12 ſigns Y, 
, I, &c. each ſign being divided unequally 
into 30 deg. and are to be reckon'd from the 
character of the ſign. 

4. The ſun's place in the eli 'ptic being given to 
find his right aſcenſion. Lay the thread on the 
ſun's place in the ecliptic, and the degrees which | 
it cuts in the limb will be the right aſcenſion 
required. 

Example. Suppoſe che ſun be 14 d. zom. in 
I; the thread being laid on the ecliptic to this 
degree, will cut 23 d. 10 m. in the limb, and 
that is the right ak enſion required. 

But if the ſun's place be more than 90d. from 
the beginning of 7, the right aſcenſion will be 
more than god. and in this caſe the degrees cut 
by the thread muſt be taken from 180d. to have 
the right aſcenſion; fo if the ſun be 15 d. 30 m. 
in S, the thread will fall in the 5 place, 
and yet the right aſcenfion 1 is 106 d. 50m. | 


9 


in the ecli pes | 
Let the right Adenin be 539. 45 m. 
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5. The right aſcenſion of the be ſin being given ta 


ford bis place in the ecliptic. $15 the converſe 
of the laſt, for lay the thread on the right aſcen- 
ſion in the limb, and i it will cut the fun” 8 * 


Example 
and tys place in the. ecliptic will be found to be 


26 d. oO m. in ; but if his right aſcenſion 


were 126 d. 15 m. then his place in the ecliptic 


would be 4 d. oom. in d, both which happen 


in the ame Point. 


or THE LINE OF DECLINATION. 


6. The line of declination i is drawn on the left 


ſide of the quadrant between the equator and two 


tropics, and divided from the beginning of Y 
downward 1 into 22 d. 29 m. 

7. The ſun's place being given ” find bis decli. 
nation. Lay the thread and ſet the bead to the 


ſun's place in the ecliptic, then move the thread 

to the line of declination ; and there the bead will 

fall on the degrees of declination ſought. _ 
Example. If che ſun's place be 8d. 30 m. in 


, his declination at that time will be found to 


be 18 d. 10 m. buth, 
8. The ſun's declination bein ng given to find his 


place in the ecliptic. This is the converſe of ghe 
laſt, for the thread and bead being laid to the 


declination, and then mov*d to the ecliptic, will 
there ſhew the ſun's place. 


Example. If the declination be 21d. oom. the 
ſun's place will be found either 4d, O0 Mm. in I 


A 2 
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or 4d. om. in 2, or26m. in S; or 26d. om. 
in ”; and which of theſe four i is che ſun's place, 
will be apparent from the time of the year. 


OF THE CIRCLE OF MONTHS AND . 
Dars. 


. This circle is reproſeated by the arc figur'd 
with January, february, march, &c. ſignify- 
ing the months, each month being divided un- 
equally according to the number of days that are 
therein. 

10. The day of the month being given to find the 
ſun's meridian altitude. Lay the thread to the 
day of the month, and the degrees cut in the 
Iimb will be the ſun's meridian altitude. 

Example. Suppoſe the day given be the 15th? 
of july; the thread being laid upon this day, 
will cut 33 d. 40 m. in the limb, the meridian 
altitude requir'd. 

I. The Sun's meridian altitude being given to 
find the day of the month. The thread being laid 
to the ſun's meridian altitude in the limb doth alſo 

fall on the day of the month. ; ; 

. Exampie. Let the ſun's meridian altitude be 
4 : 54d. 30 m. the thread being ſet to this altitude 
6 im the limb will fall on july 20th or may 2d and 

J | which of the two it is, may eaſily be known from 

| | the time of the year, 


or THE HOUR LINES. 


, N he hour line are drawn between the 
equator | 


Gun, Quadro, 9. 


equator and trophies, and number'd at the equa- 
tor by 6, 7, 8, 9, 40, * 12, at the tropic by 
I, 2, 3, 4» 5» 6, 7, 8, that which is drawn 
from 12 in the equator to the middle of June re- 
Preſents the hour line of 12 in ſummer. And 
that which is drawn from 12 in the equator to 
the middle of december repreſents the hour line 
of 12 in winter. 

13. The jun's meridian altitude being given, to 
find bis place in the ecliptic. The thread being 
laid to the day of the month, or the ſun's meri- 
dian altitude, for one gives the other (by S 18 
mark where it croſſes the hour line of 12, and 
ſet the bead to that interſection; then move the 
thread till the bead fall on the ecliptic, and chat | 
point will be the ſun's place. 

Example. Let the day given be the 2;th may 

or the meridian altitude 38 d. 45 m. lay the thread 
accordingly, and rectify the bead, then move the 
thread till the bead fall on the ecliptic, and it will 
there ſhew the ſun's place to be 14d. 30m. in L. 

14. The ſun's place in the ecliptic being given, 
| to find the day of the month or the ſun's meridian 
altitude, Let the thread and bead be firſt laid 
on the ſun's place in the ecliptic, and then mov'd 
to the hour line of 12, and the thread will ſhew 
the day of the month, and the ſun” 8 meridian 
altitude in the limb. 

Example Let the ſun be 20d. 30 m. in 8; 
the bead being laid to chis degree and then mov'd 
to the hour line of 12 in ſummer the thread will 
fall on april:3oth, and his meridian altitude will 
bo found 54d. n. in the limb. 

Note. 


15 much the ſun is below the horizon. The ſun 
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Note. In this and $ 1 3. are given two ways to 
reftify the bead, viz. by the ſun's Place or by 
the day of the month. 

.15, The hour of the day being given 10 find the 


fun s altitude. The bead being rectified and the 
thread mov'd till the bead fall on the given hour; 


the degrees cut in the limb by the thread will 
ive the ſun's altitude at that time. 

Example. Let the time given be auguſt 7th, 
and it is requir'd to know the ſun's altitude at 
g o'clock the ſun being then 25 d. 13 m. in &, 

the bead being rectified you will find the ſun' 8 
meridian altitude to be 49d. 18 m. and at ꝙ o 
clock his altitude is 36 d. 10 m. after the ſame 
may manner his altitude may be found at 5» 6, 
7, 8, 10, or 11 o'clock in the morning. 

16. The ſun's altitude being given to find the 
hour of the day. The altitude being obſerv'd as 
before, let — bead be rectified, then bring the 
thread to the altitude, ſo the bead will ſhew the 


hour of the day. 


Example. On july 13th let the ſun's altitude 
be 8d. 04 m. and let the hour of the day be re- 
quir'd Fang bead being rectified for the day, and 


the thread laid to 8 d. 04 m- in the limb, the 


bead will ſnew the hour to be 5 in the morning 


or 7 1n the evening. 
Again, on december 1oth, the ſun? s altitude 


was obſery'd 8d. 27 m. the hour upon the qua- 


drant will be found either 10 in the morning or 
2 in the afternoon. 
. The hour of the night being given #0 know 


iy 
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is always as much below the horizon at any hour 

at night as his oppoſite point is above the horizon 

at the hour of the day; therefore the bead being 

rectified, if it be any hour of the night in ſum- 

mer, then move it to the like hour of the dag 

in winter, & vice verſa; ſo the degrees eh {| 
| 


the thread in the limb is the ſun's depreſſion at 
that time. 
Example. If it be required to know the ſun's 
depreſſion on april 1ſt at 4 o'clock in the morn- 
ing or 8 at night ; rectify the bead, and bring 
it to 40 clock in the winter hours, and the 
thread will cut the limb in 9d. 20 m. and fo much 
is the ſun below the horizon at that time. 
18. The time of the year or the ſun's place being 
' given to find the beginning of day-break and end of © 
twilight. This is much the ſame with the laſt, 
for the beginning and end of twilight is when 
the ſun is 18d. below the horizon; wherefore 


ler the bead be rectified for that time, and then „ 
bring the thread to 18 d. in the limb, ſo ſhall RE 
the bead fall on the contrary hour lines 9 1 | 
ſhew the hour of twilight. 

Example. Let it be required to know at what 
time the day begins to break, as alſo the end of 
evening twilight on april iſt, the bead being 
rectified and the thread brought to 18 d. in the 
limb, the bead will fall in the winter hours, and 
there ſhew the day-break to be near 45 minutes 
paſt 2 in the morning, and the end of twilight 

about 15 minutes paſt ꝙ at night, 


* 


OF 
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OF THE HORIZON. 


19. The borixon is here repreſented by the are 
drawn from the beginning of declination towards 
the end of february divided Oey and num- 
ber'd 10, 20, 30, 40. 

20. The day of the month, or the ſun 5 place be- 
ing given to find the ſun's amplitude either riſing 
or ſetting. Let the bead rectified for the time 
be brought to the horizon, and it will there ſhew 
the amplitude requir'd. 

Example. Let it be requir'd to find the ſun's 

amplitude on july 11th, now if the bead be rec- 
tified and brought to the horizon it will there 
fall on 35 d. 30 m. and this is the ſun's amplitude 
of rifing from the eaſt or ſetting from the weſt. 
21. The day of the month, or the ſun's place 
being given to find the aſcenſional difference. Let 
the bead rectified for the time be brought to the 
horizon, ſe the degrees cut by the thread in the 
limb ſhall ſhew the aſcenſional difference. 55 

Example. Let the day given be may gth, the 
bead being rectified and brought to the horizon, 
will ſhew the aſcenſional difference to be 30d. 
o2 m. in the limb. 

Upon the aſcenſional difference RO! the 
following | 


„ 8 


— 
—— — — 


— 


Corollary. 

To find the time of ſun's riſing and ſatin and 
thereby the length of the day and night. 
For the aſcenſional difference being ed 

into time by allowing 15 deg. to 1 hour, and 
every 1 deg. to 4 minutes of time; it ſhews how 
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much the ſun riſes before 6 in ſummer, and after 
6 in winter. x” 


Example 1. Let the day given be may 9th, 


the ſun's aſcenſional difference was found = 30d. 
02 m. as above, this converted into time is 2 


hours, therefore the ſun at that time riſes at 4 in 


the morning, and ſets at 8 in the evening, and 
conſequently the day is 16 hours long. 


Example 2. Let the ſun be in S or , his 


aſcenſional difference will be found to be 36 d. 
28 m. = 2 h. 26 min. nearly; ſo that the ſun 
riſes 34 min. paſt 3 when in S, and ſets 26 
min. paſt 8, therefore in our latitude the longeſt 


day is 16 hours 52 minutes, for double the time 


of the ſun's riſing gives the length of the night; 
and the time of ſun ſetting being doubled gives 
the length of the day; and as the time of fun 
riſing and ſetting are the complements of each 
other to 12 hours; ſo the length of the day and 
night are the complements of each other ro 24 
hours. The time of the ſun's riſing in northern 
ſigns, is the time of his ſetting in fouthern ſigns ; 
and the time of the ſun's ſetting in ſouthern 
ſigns, is the time of his riſing in northern ſigns, 
& è contra. For inſtance, the fun riſes at 3 
hours 34 minutes when in g, which is the time 
of his ſetting when in ; alſo the ſun ſets at 8 
hours 26 minutes when in S, and riſes 8 hours 


26 minutes when in . 
OF THE AZIMUTH LINES. 


22, Thoſe lines which arc drawn between the 
| B | Equator 


= The deſeription and uſe 


equator and the tropics, on that fide of the qua- 

drant next the ſights repreſent the azimuths, he 
uttermoſt towards the left hand repreſents the 
meridian, Thoſe lines which are drawn from 
the cquator to the left hand ſhew the azimuth in 
ſummer, and thoſe other to the right hand, ſhew 


the ſame in winter, 
23. The day of the month and the ſun's azimuth 


being given 10 find the ſun's altitude. Rectify the 


bead for the time, then move the thread till the 
bead fall on the azimuth, fo the degrees cut by 
the thread in the limb ſhews the altitude required. 
Example. Let the time given be auguſt 7th, 
rectify the bead for that time, ſo you'l find the 
ſun's meridian altitude, viz. in the ſouth=4g d. 
10 m. when he is 10 d. from the ſouth his alti- 
tude is 48 d. 49 m. when 20 d. his altitude is 
47 d. 46 m. when 30 d. his altitude is 45 d. 
57 m. when 40 d. then 43d. 19 m. when 50 d. 
then 39 d. 46 m. when 60 d. then 35d. 14m. 
when 70 d. then 29 d. 43 m. when 80 d. then 
23 d. 16 m. when he is in the eaſt or weſt, 
viz. go d. from the meridian, then his altitude 

is 16 d. 22 m. when 100 d. then d. 49 m. 
when 110d. then is altitude is o d. 39 m. ſoon 
after which he ſets. 

24. The ſun's altitude being given 10 find on 
what azimuth, or point of the compaſs he bears 


from us. Redtify the bead for the time and ob- 


ſerve his altitude, as before, then bring the 
thread to the complement of that altitude, ſo the 
bead ſhall ſhew the altitude required. 5 


Example. June 11th, the ſun's altitude was 
obſerv'd 


.. aps ir. 


e 2 


| of Gunter” 5 Quadrant. 1.6 


obſerv'd to be 29 d. 34 m. now tis requir'd to 


know his azimuth ;' rectify the bead for the time 


and remove the thread to 60 d. 26 m. the Com- 


plement of altitude or which is the ſame thing 
to 29 d. 34 m. from the right hand towards the 


left, and the bead will fall on 90 d. from the 
meridian, and therefore the point whereon the 
ſun beareth from us is either due eaſt or weſt, and 
which it is may eaſily be known fm the time 
of the day. 

25. To find the four cardinal . 1 pon an 
horizontal plain. Firſt find the ſun's azimuth, 


and inſtantly lay the quadrant upon the plain, 0 
that the face thereof may lay uppermoſt; then 


hold in your hand ſome ſmall ſtring with a plu- 
met hanging thereto, and move the quadrant till 


the ſun caſts the ſhadow of the ſtring thro* the 


degree of the limb which was found for the azi- 
muth, and thro? the centre of the quadrant; then 
holding the quadrant ſtill, draw right lines by 


each ſide thereof, and protract them ſo as that 


they may croſs each other, and theſe lines ſhall 
ao” out eaſt, weſt, noth and ſouth, | 
26. To find how much a wall or plain declines 
from the zenith, or to find the reclination of a plain. 
Apply the edge of the quadrant to the plain or 
wall, ſo that the centre may be downwards and 


the limb upwards ; then hold a thread and plu- 


met fo that the thread may juſt touch the centre 
and the limb, and number the degrees between 


the plain and the thread, which ſhall ſhew the 


quantity in degrees of the plain's reclination. 
27. To find the elevation of the pole, and con- 
0-2 as 


up 
* 


following table. 
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Jequently the latitude of any place. Firft take the | 


meridian altitude of the ſun by obſervation, and 


alſo the ſun's declination for the day from ſome 
ephemeris, which if it be northwards ſubtract, if 
ſouthwards add to the ſun's meridian altitude, 


and you have the complement of the pole's ele- 

vation, or height of the equinoctial, which ſub- 

tracted from go deg. leaves the latitude of the 

place, which 1s ſo plain it needs no example. 
OF THE FIVE STARS. | 


28. More fars might be laid down upon the 


quadrant, but theſe are ſufficient for finding the 
hour of the night at all times of the year, ſince 


there is one for every quarter of the ecliptic ; 
beſides the ſtar at the end of pegaſſus's wing 
their right aſcenſion in time may be found in the 


A Table 


22 — 2 Hom, mT 
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a Cabins 53 + oi has HU e 1 
Right Aſcenſion in Time and Motion, of thirty of the 


moſt remarkable fixt Stars, 1 rectified to the beginning of 
tin hs 1744. | | | 


te. a. 


1ſt BR - C Bey 6 | 
| Names of the Stars. 15 Declinat. Kratos Re. Aſcenſion 
q — A INFRACAEIEDL — YES | 
Andromeda's Girdle 2'34 14 n. o 55 of o 13 45 
Firſt “ of Aries — 4/18 In. 1 39 $| 24 46 15 
Bright * of Aries — — 2/22 14n.} 1 42 19 25 34 45 
Bright ® th* Whale Jaw——| 2] 3 3 n.] 2 48 21 42 5 15 
Brighteſt of the y Stars 3 [1744] g: 1 30; .92 54 30] 
Aldebaran, or Bull's Eye —| 115 58 n. 4 20 24 65 0 
The Foot of Orion [1 8 34 8. 5 1. i 95. % 1 
Middle * in Orion's Belt i 24 | 5 22 - tl 0 ks 30 
That in his Right Shoulder — HH 7 20m] c a9 13 „ 3 1s | 
Syrius, or the Gone Dog — 116 15 s.] 6 32 44 98 11 0 
Procyon, or Leſſer Dog F. 5 53 n. 7 24 341 8 30 
South Head of Gemini —— 2 28 38 n.7 28 16112 4 © 
ydra's Heart —— ———| 1| 7 33 8.9 12 221138 5 30 
The Lyon's Heart i iz a, 9 $3 "off4® 14 48 
Deneb, or Lyon's Tail 2/16 o n.11 34 9½%3 30 o 
Algorab. — — 36 6 8.12 o 39/180 9 30 
indemiatrix — 3.12 21 n.12 47 17/91 49 15 
irgin's Spike — — 9 495/13 9 28197 22 0 


Arcturus | ——| 1020 46 s. 14 1 38210 24 30 
The South Ballance [ 214 57 8.114 34 1818 34 30 
[he North Ballance 28 25 8.15 o 40225 10 © 

right ® in the Serpent's Neek 2| 7 15 wits 29 111232.-17 45} 
xcorpion's Heart — ———| 1;25 49 8. 58 
The Serpent's Head 
yra, or the ſhining — — 138 34 n. 
ulture's Heart 8 1 ET, 
Tegaſſus's Mouth — 2 42 n.|21 27 550321 58 45 

right * in his upper —— 2.13 40 n.22 48 71342 1 45 
nat in his lower Wing 1 247 44 n. 23 56 159 © Is 
indromeda's Head ———| 2'27. 40 n.23 51 71357 46 45 [ 
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7. The deſcription and uſe 


29. The altitude of any Har upon the quadrant 8 
being given to find the hour of the night. Firſt put 
the bead to the ſtar which you intend to obſerve, 

then take it's altitude, and find how many hours 
it is from the meridian (by F$. 16.) Then out 

of the right aſcenſion of the ſtar, take the right 

- aſcenſion of the ſun converted into time and mark 
the difference, for this difference added to the 

obſerv'd hour of the ſtar from the meridian, will 
ſhew how many hours the fun is gone from the 
meridian, which is in effect the hour of the : 

- night. 

Example 1. Asif on may 25th the ſun be then 
14 d. 30 m. in H. I ſet the bead to arcturus, 
and obſerving his altitude to be in the weſt = 
49d. 3o m. and the bead to fall on the hour line 
of 2 afternoon, the hour wou'd be found to be 
9 min. paſt 11 at night. 

# - Por 73 d. 10m. the ſun's right aſcenſion 
(found by F. 4.) converted into time is = 4 h. 
52 m. 401. 1 if you take from 14 h. 1 m. 
38 f. the right aſcenſion of arcturus, the differ- 
ence will be r ꝗ h. 9 min. nearly; and this be- 
ing added to 2 hours, the obſerv'd diſtance of 
arcturus from the meridian ſhews the hour of tage 
night to be 11 h. 9 min, as was requir'd. f 

Example 2. If on july 16th the ſun be then in 
& 4 d. oo m. I ſhould ſet the bead to aldebaran, 
and obſerving it's altitude ſhould find it in the 
eaſt to be 13 d. high and the bead to fall on the 
hour line of 6 before noon, which is 18 hours 
palt the meridian, the hour will be found ro be 
55 min. paſt 1 in the morning, 


Tor 


D. fu eee AY AE © of ae 
** . 
W 


of Gunttr's Quadrant. 19 


For 126 d. 15 m. the right aſcenſion of the 
fun (8 h. 25 m. taken from 4 h. 20 m. the 
right aſcenſion of aldebaran (adding 24 hours 
as ſubtraction cannot be had) the difference will 
be 19 h. 55 min. and this being added to 18 h. - 
which was. the obſerv'd diſtance of aldebaran + | 
from the meridian, ſhews that the ſun (abating | 
24 hours) is 13 h. 55 min. paſt the meridian, | 
and therefore 55 m. paſt 1 in the morning. e if 

30. To find the time of a ſtar's coming upon'the | 

| 


meridian; or to find the ſouthing of any of the fixt 
Jars. Subtract the right aſcenſion of the ſun, 
(found by F. 4.) from the right aſcenſion of 
the ſtar, adding 24 hours to the right aſcenſion | 
of the ſtar if ſubtraction cannot be had, the re- | 
mainder is the time of the ſtars coming to the [1 
meridian. | f 
Example. If it were ai to know what | 
time will Syrius come to the meridian on decem- | 


ber 25th. | 

"kk 
Right aſcenſion of n aöͤð *GaRgh 1 
Ditto of the ſun . — 19 4 ö 


added to the right aſcenfion 


Patt ( 24 * being . 
[ it 29 
of n. 


So that ſyrius ſouths 29 min. paſt 11 at night. 
31. By the altitude of a ſtar when upon the me- 
ridian to find the latitude of a place. Note, In 


north latitude thoſe ſtars whoſe north declination 
exceeds 


, rr . 
* Bos 


) The fem aud ufe 


' exceeds the complement of latitude may be ob- 
'& ſerv d under the pole. | 
_ 3x0 This may be reduc'd to 4 rules, as follows. 

W Rate 3. When the ſtar is between the horizon 
_ Fe equinoctial, ſubtract the declination from 
the complement of altitude ( call'd alfo the ze- 
nith diſtance) the remainder is the latitude of 


the place. | 
d. m. 


Example. Suppoſe the comple- 
ment of altitude be —— + 70 8 
The declination ſouth ——— — 40 oo 


mt 


BW The latitude is — — 30 30 


2 . 


6— 6 


Rule 2. When the ſun or ſtar is between the 
inoctial and zenith; add the complement of 
altitude to the declination the ſun 1s the latitude 
of the Place. 


© m. 
Example. If the complement of 
altitude be 3 — F 35 oo 


** 


The declination north —— a 10 O 


— 


The latitude will be gh 43 O0 


— 


In Raule 3. "When the ſun or ſtar is between the 

Y zenith and elevated pole, ſubtract the zenith 
Ih diſtance, or complement of altitude from the 
| \ declination, the remainder 1s the latitude. 


| Example, 


* 


+0; 
{onion If Ph 8 Hig — 20 


ae of e — Ih I, 


las 


= Rule 4 "Wa the "Leg or r ſtar is eat the 
elevated. EE and the horizon, or which is the 
fame, when the ſun or ſtar is ſeen under the 1 
pole; then add the altitude of the ſun or ſtar to 14 
the complement of its declination, the ſumi is the | j A 
latitude of the place. ö 1 
2 2 * | 
Example. Let the ſtar's altirade = 
above the horizon be 1 8 W | \. | 
Declination 22 d. oo m. its \ FJ 
complement IS) — — = 68) N ; 


— = * 4 Fn 
7 


The ſum i is the latitude — — 18 00 


or THE QUADRAT. , 


82. The quadrat hath two ſides divided, hi 
other two ſides next the centre may be ſuppoſed 
to be divided each of them into 100 equal parts; 
of the ſides divided, that which is next the hori- 
Zontal line contains the parts of right ſhadow, 
and the other next the i he ghts Os * of ne 


22 The deſcription and uſe 


quadrant, ſo as the thread with the plummet may 
play eaſily by the fide of it; then look thro? the 


_ fights to the place given; for now if the thread 
Jhall fall on the horizontal line, A. B. then isl the 


place given level with the eye, but if it fhou'd fall 


within the ſaid line on any of the diviſions, then 


it is higher; if without, then it is lower chan We = 


level of the eye. | 
34. To find an height above the level of the eye, 


or 4 diftance at one obſervation. Look thro? the 


4 7 to the place going nearer or farther from 
till the thread fall on on 100 parts in the 
* or 45 deg. in the quadrant; fo ſhall 


the height of the place above the level of the 


eye be equal to the diſtance between the place 
and the eye. 

If the thread fall on 50 parts of right ſhadow, 
the height is but half the diſtance ; if it fall on 


25 it is a quarter of the diſtance; if on 75 it is 


three quarters of the diftance ; for as oft as the 


thread falls on the parts of right ſhadow. 


As 100, to the parts on which the thread falls: 
So is the diſtance, to the height * 


on the contrur mn. 46 
As the parts cut by the thread, are to 100 21 
So is the height unto the diſtance. 0 


But when the thread ſhall fall on the parts of 


contrary ſhadow : For example, if it falls on 50 


parts, the height is then double to the diſtance, 
if on 25, it is four times as the diſtance. For 
as oft as the thread falls on the parts 0 of contrary 
ſhadow. : 
$ 


¶ Gunter s Quadrant. 23 


As the parts cut by the thread, are to 100 32 
So is the diſtance to the height. 41 


35. To find the height, or a d Mancè at tivo 7 
vations: As if the place which is to be meaſur*'d 
might not otherwiſe be approach'd, and yet it 
were requir'd to find the height B C and the 
diſtance. Firſt make choice of a tation at 4 
where the thread may fall on 100 parts ih'the 
quadrat, or 45 deg. n the quadrant, the diſtance * 
AB will then be equal to the height B C; and 
if you go farther in a direct line with the former 
Fo OW and make choice of a ſecond ſtation at 
D, where the thread may fall on 30 parts of 
right ſhadow; the diſtance B D will then be 
double to the height B C; now meaſure the 
difference between the two ſtations A and B, and 
this difference, viz. A D will equal both to the 
height B C as 90 its diſtance 4 5. 


3 
9% 3 4 


Or if you cannot make choice of ſuch ſtations, 


take ſuch as may; one at D where the ls 


rr 4 
„ 


0 Goats eee. — 22222 ; 
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falls on 30 parts of right ſhadow, the ſecond at 
E where it falls on 40 parts, and e the 
height B C= 100, you'l find that 


As 50 parts, a are to 100, the ſide of che Es at: 

So. 100, the ſuppoſed height, to 200 the dilance B p. 
And as 40 parts, at the ſecond ſtation, to 00 
So is 100 the ſuppoſed height, to 250 the ee B E. 


Wherefore the difference between the atis 
D and E ſeems to be 50; and then if in mea- 
furing it, you ſhould find it either more of leſs, 
the proportion will hold: As from the pole 
difference, to the meaſur'd difference, ſo from 
height to height, and from diſtance to diſtance.” 

As if the difference between the two ſtations 


D and E being meaſur'd be found = 30 parts. 


3 


As 50 the ſuppos· d dikerence, to 30 the true differehee:: 
So 100 the ſuppos'd height, to 60 the true height. 
And 200 the ſuppos'd diſtance, to 120 the true diſtance, 
And 250 at the ſecond ſtation, to 150 the diſtance” B F. 
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